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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the stability and provide 
a power source with high capacity and density by using, in a 
negative electrode, a carbon particle by which a metal for 
forming an alloy with lithium and a metal forming no alloy with 



lithium are supported, and using a Mn-containing transition metal 
oxide in a positive electrode. 

SOLUTION: A negative electrode 3 contains a carbon on which 
both a metal forming an alloy with lithium and a metal forming no 
alloy with lithium are supported, or both the metals are 
supported as their alloy. A positive electrode 4 contains a Mn- 
containing transition metal oxide. The metal forming an alloy with 
lithium forms the alloy, on the basis of metal atom 7 to lithium 1. 
in an atomic ratio less than it. As the carbon material, graphite 
carbon or amorphous carbon is used. The metal forming the alloy 
with lithium consists of at least one or more element selected 
from Ag. Sn. and Al. The metal forming no alloy with lithium is Cu 
element. 
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1.3, 0^y<2, 0^ z <2, M : B. A I . S i , Ge, Ga. Fe, Cu . C 
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fSiiS^ iS^ O A' V V rf^m tz ffi S =£) O "C a& 5 • 
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7&WJ^^^o'J^'^Ar:;!);:®?&&^fT^tl3i!jta<?5miIStc 

75:v^L^^^5<oi^rn;&w3SBa$j(D'j^':7Az:;^fa?& 
[0 0 1 7] >t:5£^ti> 'j^c^A-i^^fa^atcDgb, 

':7At'^^it:-r'5^J®&^'>'^':7A^'&1&ll:U75:V^^® 




5 

[0 0 1 8] 

<D:^^m\z^^ *j M.ii:^mi^(oi^m\z'Dv^x^mi^ 
X. mm<Dmm(DmiW\z^\^^x^mr ^ . 
vx'<^ i^tircM:i^^f3immm<D-u\z^\.^x\t. ^m-r 
^, ±^Bm^mjs.-r ^ftisi>o:^§im\z^^ A~ 
'Amm\t. ism. Mm. ^zsmmmmmt)^ ^mis.^ 

T, :^@ti, ^ ^ A t ^ ^ ^ m ^ ^ m t u ^ ^ A 
t ^ ^ ^ B u u ^ m t (D mm m <D ^ m & ^ ^ n fz 
^mm^. t.ti\^^mmm<D^mti^^^^mf^Lxm.ii^ 

[00 19] ^euT. iE^costi^^UT, ^mx. m 

Vt3^VfS:t)^io. LiMn:04, a& -5 IrWi L i • - i Mni - i 0 
. - I (0< 0. 3, 0^ 2< 2) , S l^WSLii Mnt M. - I 0: (0< X 
^ 1. 3. 0^ y< l.M:B. Al . S i, Ge, Ga, Fe. Cu. Co. Mg. Ca, T i, V. 
Cr.Ni.Ag. Sn.^-iS:^<fe^7L5SO^-&/>?^< m£i 
±). a5 ^ VWiLii Mn: - I Mt O4 - I (0< x^ 1 . 3. 0^y<2, 0 
^z<2. M:B.ALSi.Ge.Ga.Fe.Cu.Co.Mg.Ca.Ti.V,Cr,N 

±), a& ^ Vi t^Lii Mn:- T Mr 0. - I (0< X ^ 1 . 3, 0<y^0. 
U 0^z<2, M:B,Mg. Ca(7>ij>/j: < i 1 :®a±), ^-5 
?.WiLiiMn:-TMT04vi (0< X g 1. 3, 0<y^0.3. 0^z< 
2. M:Al,Si.Gc.Ga,Fc,Cu,Co.Ti. V,Cr,Xi(0/>7^ < t% 1 

m&i.±)<r>^t>0i^x^'DX. it<i^;pwji2>ffitcffin 

Smti, LiMnOi tllt^T, ± HE L i Mm O4 ^ X fcf ;P IS 
[ 0 0 2 0 ] :^@<D^-i^^c^v^Tti. Li-f ^ > 

±<D^mn^^m.^vft^m^^m^^^ c tx. i^mx. 
fz. -^\z: ±m^ft\t^^<D^mm<Dm^f}^. loocn 

^® i U 5=- ^ A t 5: J^fiSt U ;^ li^JS tz o i/^ T , 

^ j^/i!c$u^ . m ^^tm^MTLXc u ii s n ^ mm 
n^±\zm.m\. . ^mLftmm^^^mTt^ 7.^\,m^\zx 
mm<Dmmx. m^mr ^ z. t\zj:^xnt)n^ . m 
fc, ait ^ n>:t^js<Diss&f^. '&^^j^/j3c-r5^js<^is 



4 ) 10-321 2-25- 

6 

"ft ^ftisf>\z . m^^monm\tA^^ z t^^Bk^^t^. 
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[0 0 2 2] dCT. U^'^At'^lfe^J^/STS^^iS 

m\z^ \<^xm,mr^ o zzx^^-^^^itii^^. liStt-t 
fsitD-^ 0 I m'f'^z^i i^srY}^ 7 m^om^itx ^ 

^, J CPDS (Joint Commitlee on Powder Diffracti 
onStandards ) i3 — \^ \Z 7f< tl fz ^ 2^ t {^W^ ^ t X 

mfSL^n^it-^mx^J^^/xon-^^^^^h^h^^^t^a:)^ 

^iti^fsi^^^t. 0 A<Dm^ mm^<D 7 j^<D 1 u 
hom^r-itxmjizm^mfiS.r ^ h<D^ A t^^<t 

x^mm^\zM\^x 7 &}<D 1 ]^±.(DUf^m^mf^x^f3. 

40 [0 0 2 3] ^m'^'^^^^^^it^Eik-mtLX 

^©^^ -e t> ra&.o . zn ^ <dw^^t^^ m^^ nx ^ ^ 

mi^u ^x $> V s ^nib\^m^^x^-DX h B:^^.' 
50 [00 24] 0 ^ A t'^ ^.^ mj^-r ^ i^x 
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Al, Sb, B,Ba. Bi. Cd. Ca. Ga. In. Ir.Pb.Hg, Si. Ag, Sr. Te,Ti 

{\) ^) A^mmTH^^^^^^i^f^^ tti^ . (2) 
t^^. (5) jt^s^js^iffit? , m.m±<Dmm%'p^^''. ^<Dm 

J5^U7^V^^Pt UTti, Fe.Ni.Cu.PlS:0:Au<;)^-^i!>;5: 
< t % 1 ®^75^iliR$ tia^^, U < tt^fLmfe^^i^ 

^^U'<tl. Ag-Cu. Sn-Cu. Al-Cu^SI^L^^^&WISI- 
^ftmfiStA^v Ag© tiLiAg, SniTJ^'&tiLiiiSns , AI 

[00 2 5] mm^^z\t. 'J i^m^mmn t 
(^]\zm^<r^fs.^\t. X X 7^ ;u 3^ ^ u T , r ;u 4^ u > 
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[0 0 2 6] j^-f-)umizvx\t. >^x5^;ux-T-;i/, 

i^^h^^i^X^'^, vXh^->X:?>, ^t^X — t-JP* 
{fiJ^t^SMm^^-r^X-x^UtUTt^T^h^fc Hn7 

X - X ;u u T « . I , ' 4- v :t ^ y ^ > . ^ > , t 
jgifii^g? u C7 A . * 7 {t u ^ A . m.itr)\^ 

>X;U:^ >^ U A, LiPFf . LiAsF, , L i B (C. H» ) * 40 

mmf3^&ms/cm^jL<Dmmf&^ m^^ftm^\zm^f)imm \z 

ft. :^mm.Mmr^xf}^i^m'^^x^o±m(Dmm\zm. 

[ 0 0 2 7 ] Mm(DmfSL}z^o .^mmm^^^m^v 

^n^mit^<ojEm^}n^^x. ^iism\z. ^i^^^m^ 
m^\z. j^-^<D^Mv ^ M.<Dmmf)^<>f^< ^ so 
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fttb. mmBi^<D^\^m{t.. -rfsii^-^m^fs^^zsizm^B 
m^f^ E(Dn^m<tfi^'^m tfsiio . $>^i*^\t. ^^^ft^m 

f3i^. 

[ 0 0 2 8 ] $ e» ic, U ^'^7 A -;^fa?tbo^j6t<o?^^lc 

X. 7. ^ -i Zf<Dl\}Anz04 ^ m^-^^^-^n. MniOiCD 

ig^E U V^IS jgO LiMni 0. , L i i Mn: • i Mi O4 . z (0< x 
^1.3, 0^y<2. 0^z<2. M : A I . Fe, Cu. Co. Mg. Ca. V. N 
i.Ag.Sn <D{i^fS.< 1 m&.±)(O^X^^ n^-^ ^) ^ 

iMn:04 OS^^Sti. U8Ah/kg?£i^MT£^ 0 , LiCoOi© 
^n75^ 274Ah/kgf§i^©-C ^ ^ Ci:Clt^r§t^^>i£< 

V^fc^ ^Tftl^il/HT^ ^^Mft. 130- 15 OA 

[ 0 0 2 9 ] t C ^f}^. 7. tf ^^;i'^LiMn:0* . U 
V^-e0^feT^;HnIftg7i^?g^S75^. 90- 130 Ah/kg 

m^nx$>K). mm^^^z^vx. 50-90% ^ [ni cm^ 

±tCj*U, X h:^;i/^LiMn:04 ti, 50- 80Ah/kg?£ ^ ^ i: 
X. Z m<D)lint 4 m<D)ATitf)^^^i\:])\ZT5:^'^h<0f)^. 

n^mf3^n ^ . ^ft. yin<D^m\z. -asu^c^A 

75^ © b L i Mm 0. , 18 a i^J 6 « 75: , ^ 
^ )V'^mik\zmn^ Z tf3^t>f}''-::> fz. ^®7C 
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[0 0 30] cn^^LiMnzO. (D?Si^^®S^fcOtr?ij 

mxt ^^wcm^^^t. ^m^) i^^^mmtv 
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UfeAjt^l&( ffiifiafi5d002 = 3. 359 A, ifiS ^ :^ # $ Lc = 5 
30 40 A, JtgSIS ISS = l0in2/g)<^ 9. 5g€: . 2 5 m i O X / - ;U 
Sr'&tf 7k 450inltC. !g^$-a-S. Ctl ^ ^3 55t: C ^ 
■ ^<m^lyf3.i!)^^. 0. 39g 0(K^aa (AgNC) 0. 95g 

SialtT) b H ^ V > (N:H«)^7K'^5&^ b . lOOmliC U tK 

l^f^)§7cSJEtN€: $ ^<^^. igiiTKtfcU. 350t: 

[0 0 3 7] ^en^tJ)5i^Aii^ ^ n s ^ s . fl: 

40 ^U, AgtS2.45MM%, Cuti2. 32Mifc%"Cfe o fc, ^ 
fc, Xigl 0^ IC ct ^ T , Ag^ Cu(^)tij'& ^ a: C 6 , 

5&JS^ti<0Ag, CufrJffflAT, wiitm~mcvito\zm'^ < B 

[0 0 3 8] 'A\z. x^;u=^=-5>K^m^:^n-::fv-f 

^ u7i-^j z^7.\z^r^ s Kgtc\i<D^m^m^m!^vft t 
m^^z^m^ nx ^^mu^F-o^^ ^ ^ 

m^i^fttz:^. 5 (nm)RJh--10O(nm)RT<^5Jea8 
50 iZ&^n^^^^ (5 ±5-13^^ U T t.^ . 



) ] 

[0 0 3 9] zo^^mAm-^. mMA)\zf^mmtL 

N-^ ^;i^-2-e D 'J H>(£^T. M?tmr)xmMi' 
x^-T. hik\zL^^<D^. mmi^tLxom-^zztim 

^<D^. 0.5lon/cni'©jE:^-e^M Lfc^; M^^. 120 
fcit, mmmtl'X. lM-LiPF,/EC-DMC(I:I), 

vx. I'l^m^m^^x . ^^mmm^tti > \ s & 

0 SOtnA, -Siiiistio.oiv- i.ovo^#-c. ^^i7)ium 

SrfT-p i: C a » 370Ah/Kg <D ^ M l&M^ M tJ^ n ^ n 
ft, 

[ 0 0 4 0 1 'A^z. }\nmiEm(omm^t. ut® ct ^ ic u 

^^^^TJt a = 8. 21 - 8. 25:*- > y ;^ h □ - A CO lEMffii^ 
^ t L T (7) LiMn- 0* $r 87^ cnCiSt^^pJiLT. 

m t\^x?vj)?^4mm% . s^?\zmm-^ -^xm-^ i^x . ^ 

-Xht^tzU/to -e<0^tC. m ^ 20 tim(D Mm ^zm^ 

2 ton/cm' COJE:^ T APJE/i£^ U ^ ^ 1 20t: T 3 K5p 

m2,$g/cm' X $> fz. 
[0 0 4 1] ^UT. c:C-ef^e»n>5:IEmt, Li^JSJ^^ 

^i^^'&t)^^,. UT. IM-LiPF./EC-MEC(l:l), ^ 

mmt^m.^tf^^^ ^^o^mmrnvfttz^. i28niAh/g 



(7) i^§a¥l0-32l225 

I 2 

[ 0 0 4 2 ] ±gB-C'fe&Ellig L fcMn^iES<ii^® 

IE@(t, ±iE U/iLiMntO. ^ . iEmg#J^tbT87 

ms%tc, ^mm^i^xw-i^nm^u^om^^^.imm 
%w^m\^fth<o\z. i^mm t\yX?vii?^A.zmm% . nm 

<D A\m\zmmm^ V . zox:xzmm^mLfto to^. 

^mm<Dm^t}^. mt. 86g/cm' izySi^^XU-'Ji^'fU 7s 

10 "C-e3^fl8^j!aS.UTf^fi£Lfc, 

[ 0 0 4 3 ] :^isti, 5 (n m)ai:- 100(n m) 

j^<D:/jm\z ^ Ki ^ 'b nft^mu A\z. mmm t lx <d?\ 

DF^l Ol[S%lC7S:^ci;^lCil'&UT, NUPXmm 

vx-^^-^hikizi.tiho^. tLx om^ 20u 
m<Dmm^zm^ u \&xmm \z^:(i^ L . sovxz^m 

X a- ju:/ u xxE.mj^^-i^rz'^\z. iiox:. 2 mm. 
^ ^ 4» -e ^ *g u r fi£ b yi: • 
20 [ 0 0 4 4 ] ^ Its, ^^m\z^^-^)i^m<D\HnM^j 
A-:^mm<D{r>mmj^'^^rnmmx $> ^ . mi 

i^^K^m^/^i^ — ^ t=^m^^ioii:Xm\BV. 
m (r^@ UramX 47nim) O iB \Z sJSLm L fz , mB^tl^X 
ti. IM-LiPF. /EC+DMC(1 : 2) jn ;t o C CO ^ X ;i/ 

^-^^.m<^fSi^mtsibzs\zi^^^,m^^i\z^T. m 

1 fi, IC J: ^ LiMm 0. /2. 5%Ag- 2. SXCuJSIQ'C^^lr^Jc 

^ n^\Hi^mmmofSLmmx$>^. 'x^^(D:tm\z^i.rz , 

30 [0045] 
[ig 1 ] 





Eg 












12S 


370 


»;t->>3 >{mAh/s) 


6 


60 




2.86 


1.57 




4.0 


4.1 




23.5 


28 




628 


53S 




20 


20 




25 


(nam) 


14^ X 47 


en?) 


7.5 






525 — > 520 












1023 






273J5-^ 270 



[0 0 4 6] ^^^nmi^fttiZ.^. ^ffHifi 5 2 5inAhtC 5 0 U , 5 20inAh<D ?U iS ^ Si tl , natHElS 27 3. 5Wh/t ^ 



( 8 ) 



10-321225 



1 3 

[ 0 Q 4 7 ]■ (\t^m Dtt^m 1 it. nmuA^mm<D^ 

(D^^i^f)^ 0 . IE mU f}^ n )\, h m <D ^ ^^7 A U iS}-^ 

e>?&^^^T^So m^. ^mmo) A'MMm (s,imm 
(4.zmm%)^m^ v . ^-x h^^ic u^t^, m-^zoii 

2 ton/cm' ©JE:*! TJ!inJEJ5!t^ U > ^ ^ tji i 20^ T 3 ^ Rfi 

co o 4 8] ^^t±, £iT\z^r:^mTi¥mi.ti. xm 



14 



10 



]ZU ^ U — Jlzf U T.X&'Sg^mVft'^. 
I20t: T2h^£jtg L/::. 
[ 0 0 4 9 ] ±U<r>JEm:&.zSM.m t . m'^25uma:>^t) 

Umiyft. kmt&ii UTl.M-LiPF./EC+DMC(]:2)SrffiV^ 

[ 0 0 5 0 ] 
[^2 ] 





iEM 






LiCo02 




S^S#:ltraAl3/g) 


145 


300 


i; 7^ 3 >(mAh/*) 




70 . 




3.03 


1.53 




4.0 


4,1 




24 


28 


mS^S<TnAh) 


655 


531 




20 


20 




25 


\ nt&&^^ (mm) 


14^ X 47 




7.5 




507 — a»-500 

3.7 

89,2 

2533 250 



[0 0 5 1] !^^^^Wmi^fttC^. msfm^OlmAhlZM 
[0 0 5 2] (it^fi?iJ2)JtlSE^J2ti. I^^^TT^t-gr-ife^fc:^ 



[ 0 0 5 3 ] 
[^3 ] 



15 



( 9 ) 



^3 



4#^¥10-321225 
16 





iES 






UMn204 




fS^KSrJt{inAh/g) 


128 


335 


<; 3 >CmAh/g) 


6 


70 




Z86 


1^ 


SffiJPKcm) 


4.0 


4.i 




24.5 


28 




628 


517 




20 


20 




25 


(mm) 


14^ X 47 




7.5 






501 — 






3.9 






97.6 




— 3^259 



[0 0 5 4] ^te^^tiUfc^ca, gftm-fiaSOlniAhl;:^.! 
U, SQOm\\i(D^}mmm^^^^ ^ SSH-® 260. SWh/ItC^ 20 

C0055] ^UT, l^j^S^ajitit^^Jl, 20mf& 

^n^n<D^^mj^^^t 1 c. 3femj^±fEffiti4.2 

mmmit. itnm 1 . 2 t^}tmvw<i^x^^^, m2 
^ ^ )iWiX hi^mmmm\t^s% t. is^ ^^^si^Kf^^^ 30 

( 0 0 5 6 ] (i^i^^j 2 )mm,m 2 t\^x. ^mm 1 1::;^ 
i^ft 6 mmo^mm 2 b-- 2 g s^m^^u ti.ft 1 m 

&kmuB^m^^f^mmm2 B<Dm^<D. mmm 1 <D^m 
i<D:^mm\z^^rzhc^ \z$> ^, ^^^^Bo^figti, 

X 5^ y — 25ml t zK45niI ^ig-^ U , 5 5 1: ir Jtlfl ti. f ^ - c 

<cu(No.)i • zutO) t^w^mvmm^ ^ > 
[ 0 0 5 7 ] cti\zmi^i&<tmmvft.Am^mi 

®fffl^d002 = 3. 359A> 3^ .1 ^ ^ Lc = 540 A > it ^ ® 13 
S-!0mVg)<D9.5g^iinx.re^ii^U. ZCiZ 15SS%ON 
aBH*7K^Sfe(l00nit)^, ^ ^7 n ^ n — y 4? > ^ T IK T 50 



z5ox:xB\^mM^^mvm^B n^ntzB 

o C CD S Eti ^ ^1 T S 5 . 7 ^ ;U ^ U A ^ 

bf^muB<o^}mMcnmm\t3Ukh/kgx^-o tt. 
CO 0 5 8] ^mu c ^m^^ft^ m:m 2 c\t. -Er ^ ft ^ 

\Zid :ifZ'D ft, 2[DlS^S!-2 5nilX y — ;U-2 5nilH: OOii-^ 
^^t£ (CO. 475 g SnClr • 2 H : 0 a: 0 . 9 5g<7) ?25 IS ^ (Cu (NO, ) ■ 

c<Dmi^\z9.5g<D^^mmm\^ftxmmm^m'^\y. 

f^SQ^^zmU-t ^ , l.^ 1? tK lOOml tCl . 7 g (7>XaBH. ^-g- 
tr^?(£$JiS5TU, MTZ^Jt-^fro o ^ Ji:^ ± fS. ^ \t ^ <D- 
j6gjl7|ctfcUT150t:-e2.0P^finK^^^tbT*S^^C ^ 

fSfco rA^<Dmmm\z\t. ia^&tz^^< iHirr«^0t^;&^ 

kgX&^ft. 

muD^t. n}kmi<D^$^UA0^f^j:miz^\.^x. . 

fitr^OCu:AgtDffiSitd^ 3 : \ \Z fS. ^ izm^ V . i^<D 
Xm^^tmC i^LXl^MD ^ntio ^mtiE nCmAgO 

[0 0 6 0] ^m^^ . G^!£lT<r>Xo iZ^fSLLft. ^ 



( 10 ) 



1 7 

j:m^\tm c ^vrm^p ^^ft. ^muc^t. cu:Ag 
[0 0 6 1 ] (]tmm 3)it^m z ^t. ^m^t^^^it^ 



10 



i£4 



!t^g§^ 10-321225 
18 

It. z,<Dm%^\i(r>^mwif^^^k^'mu\^tL ^ . 33 

5Ah/kg-Ca& o fc , 

[ 0 0 6 2 ] £tJi(^)^^*t A-G ^lR^Ht?:^@ 
*f1Sf i: U.^O, LiMmO* $IE©*t3p^i: l^T, llj!(£^j l 

14 <7) it ^ ^ t) <7) -z? ^ 5. o 
( 0 0 6 3 1 
[^4 1 







(mAh) 






ifc (%) 


SCmAta) 






IJMC2O4 


325 


273.1 


3121. 


95 


85 


ML 




LiMnaO* 


525 


273.1 


3300 


96 


78 


ML 


^13^2 C 




525 


273.1 


2580 


92 


92 


ML 




LiMibOu 


525 


273.1 


^3000 


95 


85 








525 


273.1 


^3000 


95 


85 






LiMctaO^ 


517 


268.7 


2393 


96 


89 


«L 






514 


267.1 


2051 


94 


55 








501 


260^ 


2035 


78 


82 






LiCoOi 


507 


2533 


601 


88 


602 


^9 



[0 0 6 4] lCcOtgS^^^I^T3feilSC^a^fTofci#0:fe 
^'^M;:/^. ii^:^^ SO 8 'i^J tc ^'cC ^ 0 MMMHt^^it 30 

e ) b T ^ , 

[0 0 6 5] itiSs^Jlc^«^«. iB^;*:?S^E'Jf^':7AM7!l« 
602inAhfC^^ b . ^t^l^J^^iJ 2 B-HlJg^J 2 GO«^(i. f 
COS;lfc:?&^EU^'^AM^) lOOmAh^^T t J^C ■:3 T T . HA* 

(DmmMLn.^^^^^^^^^/^siim 1 0 % ^0 r 

*3 0 , X 260. 5Wh/l <t , ^^}5%/h$ 

<?^^. lEc, 2 c ifc ^R^©^ 0.2c it ti\ 

l^jSS^i 2 B -HSfe^Sj 2 G tc it '^r, 1^14-18%^*?^ ;i t 

[ 0 0 6 6 ], tz ^-c. ^lmlz^l.ftmmmi^^\z. ^ 



ibU^^mU\zMVX . l\yint 0* ib^ ^ fS. ^ lE ^ Wi ^ 
t>-t^ UfcT)^* Li..iMni-iO. -I (0< X ^0. 

3.0^z<2), ±ft\t. Lii Mht M. - T Ot (0< X ^ 1 . 3. 0^ 
y < K M: B, Al , S i . Ge. Ga, Fe. Cu, Co. Mg. Ca. TK V, Cr, Ni . A 

^ft\t. LiiMn!-TMT04-i (0< X ^ 1.3. 0^y<2. 0^ 
z <2. M:B. At . Si.Ge, Ga, Fe, Cu. Co. Mg, Ca. Ti . V. Cr. NK 

^±'&0:>}^i\}lis.^\z%^f^^^z ht^'^mx^ti. 

[ 0 0 6 7 ] ^ yt , LiiMni - » Ml O4 - I (0< x ^1.3, 0< 
y^O.l. 0^z<2, M: B, Mg, Ca<0 ^> < t ^> 1 ® i^i 
Jh). ^ti\-t. LiiMm-iMiO*-! (0< x ^ 1 . 3, . 0< y ^ 0. 
3, 0^z<2, M: Al.Si.Ge.Ga.Fe,Cu,Co.Ti,V.Cr,Ni<^ 

< ^ t> 1 ^.(c, 1j--r ^^.;i/$^tt75^ rpj-t 

b. WLnm^m.^^^ ^^ift^^o . ^:^o. 2C iScm^S t) 
^ia ^ -r c 1 o ;t . 

[0 0 6 8] 'A\Z. <felSai^^SM@(C*3lt^^®Si^ 




( 11 

I 9 

Ag-Cu^ yi:fiSn-Cu^ V f^L ^ <0 ^ ^ *) ±^frto V ti^ 
ALSb,B,Ba.Bi.Cd.Ca.Ga. In. I r. Pb. Hg. S i . Sr. Te^fe 

Fe. Ni . P t*5 <fc ZSA\i<D o '^<D^piS,< t% l@^d^^tf^>n 

n^iEiit L. Tt«fiJtUfcm?a?J^ ;*:|^M«?>JT^t3g U t t> 10 
[0069] 'J ^^--^A t^^^J^fiStf^ 

[ 0 0 7 0 1 im^ms)'A\z. -^!^m\z^^ V A- 
'^mm^mmvft^^o^i^m^z'D^^xm.mr^, 

1 C 'il fit U 7t m ?a ^ 1^ ^ C75 fi$ fi£ T , 9\>m^fkf}^mm\^mm 
X 65inin<75 R ^<DiUfg^& ^ft^fi£ U * CI n $ ffl T M ^ 
^ ft^ ^it U /N' 5^ >J :y i: L t o ^ , it^T^fttb 

mmX &Smm<D \q ^ m <D ^ ^ ^ JS. L X . cn^/Hl^^TA 

[ 0 0 7 1 ] ;^ 5g eg ^ 3@ ^ b it X- 'J - /"^ , w 

-K^tii7:fV^<. itmm\zMv^nmm^so%mmr^ 

Z tib^-^^X &r:>rz, ^ fz . 1 00 0 ^ ^ ^ ® ^ fii «i 
^tt99%£4±i:ai^^45't4^^byt. C <D ^ o \z . ^5^m 

^^m.[^ < m ±r ^ c 1 1)^ t-^ ^ fz . ^ ;t . nv 




) 4#Ba^lO-32l225 

20 ■ 

]@eS!^75:£T^5^Tt>, S£ 5fe O t> O td it ^ L , :!t:^M0»J 

C t ^ ^ T t) ?5: . 
[ 0 0 7 2 ] 

[%EJ«O^M] ;*:%e^ (C<J;tlt^. LiMm 0. © J; ^ tS: ^Mn 
^^<D^) A^ n.%X^ ^ LiCoOi Hffi Cit^T, 
CoOi^LiCoiNi, -iOt (0. x ^ 1 ) ^ CD ft tf IE ^ iC It ^ 

mn^m'^\zw-^r ^ z tt^ ^^muv A=.:k 

[0 0 7 3] . -J$^%'^\z^^^)=5-/7 A-I^^'^I^^U 
[ ^ ifii <o fa* -ni ^ ^ ] 

[^1] T^^m^z^^ - ^mm<D\Hi^mv A=i;Am 
^(D^}mmj^^^-r^m.mx&^ . 

^^Tmx^ '5. 




y u > h ^ — <Dm^ 



